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2.2.7 Sheil Mappiag (Shaping)

In high specd modems each symbol transmicvd contains 8 muitiplicity of user dazs bits and coding
tits. Thess bits sre groupad into symbois and then mapped wito 8 2 dunensional signsl
constellanon (a5 shown v Figure 2). The resuitng signal poit is then Sensformad to 5t analog
signal equivalent for ransmussion over the snalag vawe chasme!. Shell mappmg is » signal
consteliation mspping technique which stempts to distribute these signsl points m the 2
dunensional space in such & way ag ta ingwove the resalmnt aoise immmuty by approxssmately |
dB.

The cancept 15 basteally that an optinum constellation would be a spherical shape., however, this is
nat possibie. Shell mapping approuimates the spherissal shape by meppng & square grid
cansteliation 1o & near-spherical shape with guassisn dismibution of the signal paits 1 the 2
dimensiona! space. The net effect 5 that the constellation is axpsnded, ad the signal to noise reto
15 improved by spproximately 1 dB. The V.34 specificasion supports 2 Jevels of shell

which are reigied in tarms of the resuiting constellation expansion; 12.5% and 25% expansion.
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2.2.8 Warping (a.k.a. Now-linsar Excoding)

Warping 1s anather form of signal space coding specifically designad to combat the efTeets of
signal dependent channai distornon slto known a3 non«inesr dissornon or harmenic distoraon.
Non-linasr distortion 15 presens in all typas of telephons chxrmels and is by-inelarge due to the
PCM dipial ensoding aof the analag signals. The non-linear nxture of PCM coding conpoaumded by
the nan-linesr distortion introduced by snslog components such ss wansformets and loading cails
wresk havae on these gh speed modems.

Warping 15 3 means of trading ofT signal to noise ynmunity for improvement in signai dependem
distortian immumty. Figure 3 shows haw warpmg does this.

Warping
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Figure 3

Knowing that non-lincar distortion effects the oter consteilation pamts more severely than the
inner constelianan pamu. the concept 1s to camprowuse the noise tmmunity of the inner points m
favor of the mare susceptible out pomts. The result 15 that the mean distance between points is
increased 1n the outer fnge of the constellaton (umproving the immunity to all types of distartion,
but particularlv non-linexr distartion) while the mesn distance between the mner points is reduced.

2.2.9 Implamestation

The V.34 suandard does not mandste the full tmplementation of all festures within the dooument.
There are mnimum reguirements 5o that madems will function at the V.34 Yevs] bug it leaves the
details to the manufacturers Esch manufacturer decides which options will be used and in what
order they will be processed. With this overview, 1t iz understood that thers are tradeofts and
compromiscs demg made 10 opturize the V.34 modems performance with the connection over the

nerwork  The data rates will therefore be set to the highest possible level but 1o the lowest
denominaiar of the modems for compatibilivy.
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3. Transmission Parameters for V.34 Modemns

With some undeystandmg of what the V.34 modems sre daing i response to the tslephone
netwark. 2 look at the wgnsmission requirenents 15 nesded. The V.34 recommendarion
requirements are based on modem inpiementation and need ta be redefined m telephony erms.
The 1mporant parsmaters are bandwidth (frequency requirements), recerve level, and noise
requirement. As the V.34 averview tried to illustrate, the madems are designed to take the
netwark vanations into sccaunt and aptimsze the modewnt’s performancs.

3.1 Bangwidth Requirements for Data Rate Selection

The ITU Rocommendstion m this seotion s eslied Camier Frequenciss. It taloes seversl mubles and
calculations to pr 1t into cerms that rake sense m the telephone world. The wble below shows the
relssionship berween symbol rate. handwidth and dats vete. Symba) ram in the term now uted te
express baud ratc  Each symbol encodes as many as nine (9) bits of data which yields the dsy
ratc  Ez2cr svmbei rate except 1429 has two center frequancies to chose from and they arc calied
high and low  There is approximately 3 200 He difference in the bandwidth used. Thisis i
compensate for frequency roll-aff ar eyther the high or low enda of the apeswrum.

2400 Low | 1600 Hz 400 - 2800 Rz 2.6
High | 1200 Hz 600 « 3000 Hz 6

2741 « Low | 1646 Hz 274 . 3018 Hs 240
| High |1820Hz | 4$7-3200 Hz 2.0

2800 » Low | 1680 H2 280 - 3030 Hz 240
| High | 1867 H2 467 - 3267 Hz 240

| 3000 Lov | 1800 Mz 300 + 3300 Hz 26.4
- High | 2000 Hz $00 - 3500 Hz 6.4

3200 Low | 1829 Hz 299 . 3429 Hz 28.8
High | 1920 Hz 3203520 Hz | 288

|
i
; 3429 « 1959 Hz 244 - 3674 Hz 28.8

* Opuional Symool Rate

Telephane wnfl requirements are usually wrrtten arcund 300 to 3000 He. As the table iljustrates,
\'.34 modems go well beyond these numbers. In reality. the netwark has more bandwidth than the
tanffs state. but there are no guaramiees. Different wranspart systems will limit the bandwidth.
Whle this Joes not effect vaice connections, it will change the performance of s V.3 modem. It

should be undersiond that these modems are probing the very Limits of the relephone spectrum and
trying to adapt to the conditions that ary thers.

3.2 Receive Leval (Carriar Dotact)

The ITU recemmendation on threshold levels for carmer detestion is a lsvel grester than -43 dBm.
This 15 the modem's tevm Jor receive level. It has been observed that most V.34 modems need a

3



Exkibit RMEB.2
Page 20 of 25

jevel of <40 dBm gt the hugh end of the bandwidth to set the symbol rate and bitvate. For exampie.
if a modem regsters & level of 42 dBm az 3400 H. then it would seiect s symbel rate of 3200 and
use the lawer center frequency of 1829 Hz. The dsw mate would be set at 26.4 Xbms if al! other
paramerers were adegtiate.

3.2 Noise Requirement

The ITU V.34 recommendanon does not divectly address the novse requirgments. 1t was necesisry
10 cheek with modem munufscrurers. As the overvisw mdicsted, the constelistion of the V.34
modsm 15 VeTY cOmpact. Signaiero-Nowse Ratio (SNR) was the paramesr that was tesdad to be
met. The lower lirmit that has been quoted 1s 32 10 34 dB. This s the lowest SNR needed to be
able 1o cannest a1 26.8 Kbps on V.34 madems. Mast Wriff requirernents gre writtet 10 guarantes
only a 24 dB SNR. The network has mmproved and this number 13 achieved in the swiiched
nerwork. put ojder types of nerwork eiements are still deployed and, as such. 8 SNR of 32 oc
greater cannot be guaramesd.

Bellcore's TM-25202" reparved signal-to-noise ratios for digital connections. When un snslog-to-
dipnt (AD), then s digstal-to-analag (IVA) conversion coours. thers is & SNR of 3610 38 dB
measured through the oansport. A umverssl digital loop carmner (UDLC) is 8 lggml example
found in the network  Two of these wansports would result in a SNR of 33 10 35 dB. Whena
lncal swatch and cable 1s sdded into the equanan, the SNR would fall to 32 or less. This would
drap the data rate one level. '

4. Local Observations

There have been reports from local companies having to do with short local loops. It was
determuned that laops with less than 3 dB of loss were runming fower than expected duts rates.
Through mai and errot, performance was samenmes improved by adding additianal loss 1o the
ioap. The underiving factor was poor return loss and some madems could not cancel out the neer
end echo that was produced. The modems would interpret the echo as noiws and adjust the dens
rate down to compensate. This 15 8 fundamental 1ssuc that has been taken up by the EIA/TIA
standards body on analog modemns. A new netwark model has been propased 10 mare accurately
reflact the actual swatehed eisphone netwark.

These same chort loopc can generate higher current through some modan ansfarmenrs and csuse
paor pertarmance. Custamers have had a add balanced resistors w the hine to reduce the cutrent
flow through their madems. Anather wesus 15 with modems that have slecironia tlevmination whish
regulates the current. 1f these modems are connacted ta a digwtal loop camer (DLC) channel unxc
that adjusts transmission levels based on loap resistance, the madems will receive 3 hot level and
have retum loss problems.

The cusiomer 5 home environment can effect V.34 modem performance. Custamer premises wire
can pick up nowse when rwasted cabie pans 1s not used.  Also, s direcs run from the pratector may
give same impravement  The other sourse of noise can come from aother telephone sets on the
same line as wel) as Fax machines and answermng mactiunes. Removing these deviees from the
dau line could help in improving data connections.
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5. Modem Testing
5.1 System Configuration
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Figure § Modem Tont Configuration with Additioas! Convetsion

The test setups dewiled m Figures 4 and § involved s SLC %6 COT and RT with gppraprixe POTS
and UVG LUs. The access system m Figure 4 was installed as meegrated DLC with the switch
jocated at the Bellcare facility m Red Bmk. NJ. The DLC systams were located at the Bellcare

S —
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facility \n Marmswown, Ballcore comporste aetwark MUXs were used far the DS | canmecnons
nerweer Mamistown and Red Bank. in all cases, csch system was externally timed from s
Swansm | level essium clack coures.

5.2 Test Prossdures

The goal of these tests wes to determnine the maxurum dats raes under different condinions. A filc
was trgnsferred berween modems o myure 3 velid connection.

A Telcom Analysis Systems TAS 1022HS wrminal emusiator was used to control the modems.

Procomm PLUS for Wimdows was uzed 0 communicats with the TAS 1022HS. A senipt Gile .

written 1 Prosomm’'s Windows Aspeet Scnpt (WAS) langusge was used to sutomate the TAS
1022HS disimg, file tunsfer and o caprire tost results.

5.3 Rasuits
3.3.! Tests with PCM Couversions

The table below shows results of tests where the number of snalog w digital conversions snd the
joop lengths are vaned.

Nurnber of l A side dB Loss at

canversions D

! ns
| IKR

IKf
6 Kfr
9 Kft
12 Kn

[ SR I

AS seen 1n the able, one digital canversion resulied in & maximum conpect rate of 28.8 Kbps.
However. there was either no loop attached or a very short loop was prusent. The resalt was ittic
frequency roll off at the high end. When an gdditional conversion is present, the data rate drops m
both directions.  Thete 15 no additonal effect with logp length until sfiter the 9 Kt section is
reached. The level at 3604 H2 starts to gets claser to the ~40 dBm pomt at S K and 3t 12 KA. it s
clase enough 10 11 that the data rate goes down another lovel.

§.12 Lacal Cahle Texts

Reiow 1s 2 uble which shows the connect rewes when using the fiftsen oups found m TR-NWT.
000393"". These loops were used 1o determine the effects of diffevent cable lengths and bewdged-
wps (BT) on modem conneet rates. They are actus! csbles locatsd in che Belicore Morrinown
Lab. The B side of the 1est configuration was set 4t 1.5 Kt of 26 gauge cable to represent an
Internet Service Provider on 4 short loop, either to § local swaich av & Digial Loop Catrrer (DLC).

T;se A 51de represented typical residential users. Omly one digial convertion 1¢ present in tus sot
of tests

n
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Top# |LenghelA| BT .| (Blomet | GBlos® | ARmeive | B Reosi
e K8 | (K8 1004 ' Rae

2 1A )
Ja 14 38 14 ns 264 6.4
13 12 3 12 276 264 26.4
BT 135 0 13 715 264 264
i 12 1.5 na 273 264 264
10 16.5 ) 123 23 264 264
) | 108 45 11.4 6 264 6.4
8 ST ! 125 26 24.0 240
’ 135 0 122 24 264 25.4
6 173 ) 128 0.6 U0 364
s s 1.5 123 ¥4 .0 24.0
: 19 0 130 30.4 24.0 24,0
3 15 3 130 13 240 24.0
; 3 16.3 1.5 135 316 34.0 6.4
SR 0 143 227 216 40

The results indicate that bridged-tap daes not direttly sffecr thie dats rsws of V.34 modems. his
mare dependant on the actual length of the cable. The dat r3te is conmant berween 10.5 Kft and

16.5 Kft. The data rate goes down one level at 15 Kt and drops sgwin at 18 KA. The relationship

s n the pawer lass at the high end of the spectrum. The B modem would be rgnsmiinting at a
+omtnal level of -10 dBm. The receive level is then -36.9 dBm for loap #15 and 42,7 dBm for

loap #1. The actual level is what is determinimg the dat rate.

6. General Assumptions

achigve a 28.8 Kbos

M On tac averaee. th* mn;um\ o ;

24.0 to 26.4 Kbps.

lcu than

e V34 mode-n users will m!m: 1 cannest rate of

The table below cauld be uted a5 an aid to determine the mast optimisyic dats rate forz V4
madem over the Intra LATA Network. 1t {s assumed that there ate no touble conditions and alt
loops are within nermal parameters. [t 15 net sdvisgble to sttarpt ta accign reintive vgluas to the

numbers.

Zhoose one item froma each spplicable cytepory and place the number i the parenthests 8 the

value box to the ngit.
' Custemer loop 0-9 Kt NL (0) 9-12NLKR(1) | 12- IEKANL(3)
{ 183-24KAL (M | 26-0K&L(10) |>30KALI2)

Valne =

With the observations amd ustmg that hu been dme some mb ammpm can b::::dz (-1
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Loop Cxr NoDLC(0)  |IDLC () uUDLC (6)
Loop Czr Vaiwe v | ‘
Switch Type Ansleg (O Digiwal (1)
Switch Value = | !
Interoffice Facihity | Digital Route (2) | Anslog tsndem (4) { B/B T-Cxr (6) ‘
Facliivy Valne = I ‘
Switch Type Anslog (0) Digim! (1)
\ Switeh Valge w ‘
Loop {xr No DLC () mLC upLe (6
Lesp Cxr Valye = [
Customer loup 00 Kft N1 ¢0) 9-12NLEKR(D) | 12-18KANL (D)
! 18-26 K& L(7) | 24-30KRL (10) >JI0KNL(12) ‘
Loep Valwe = | '
Add the six values 1o obtam the Sum of Values
all Valu

Take the Sum of Values and find the range that identifies the mast optimistic possible dats rate for
this connechian.

0-6=28.8Kbps  7-9=264 Kips 10.13 = 24.0Kbps 1416 = 21.6 Kbps
17.20= 19.2Kbps  21-25=144Kbps 26-30 = 9.6 Kbps

7. Conciusions

unah:d.nhahnmm_‘rhnuduc mmwmmdudlmumttmmﬁwmk.
but on how modem manufacturers have impiemented the V.34 recommendation.

The wlephone nerwork 15 made up of PCM {inks with A/D snd D/A conversions. Each link will
degrade & V.34 madem connection by onc level due 1o the addition of quentization nowe
introduced by the u-law encodmp snd decoding. Whan losal eable ts added to the equstion. s
length of more than 9 Kft or grester will degrade 3 modem connect rate due to the frequency roil.
off at the Mgh end of the specwrum. Thevefare, i s wiephane campany had anly digital switches,
and all dignial truniing between them and had onty lacal cable that never extended 9 Kft, al! thewr
customers would be happily ruring ther dusa iimes at 28.8 Kbps. However, this environment
does not exist at this irne. Many modem users will have data connestions at less than 28.8 Kbps
but because of haw V.34 moadems aperste, they wail run at the most optimum rate poswible.

2. References
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PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.
My name is Emest M. Carter. My business address is 5160 Parkstone Drive,
Suite 190, Chantilly, VA 22021.
BY WHOM AND IN WHAT CAPACITY ARE YOU EMPLOYED?
I am employed by Chantilly Telecommunications, Inc. as a telecommunications
engineering consultant. Currently | am providing consulting services to MCI
Telecommunications Corporation (MCI) and AT&T Communications of California,
Inc. (AT&T) concerning outside plant infrastructure design, construction and

costs of the local loop.

ON WHOSE BEHALF ARE YOU TESTIFYING?

| am testifying on behalf of MCl and AT&T

WHAT IS YOUR EDUCATIONAL BACKGROUND?

| graduated from the University of Alberta in Edmonton, Alberta, Canada with a

degree in Electrical Engineering in 1962,

WHAT IS YOUR BACKGROUND IN OUTSIDE PLANT ENGINEERING AND
CONSTRUCTION?

| have over 31 years of experience with Bell Canada of which 21 years were
directly related to outside plant engineering and construction. My experience is
in territories ranging from metropolitan urban centers to small towns and rural

territories including villages, farm land, mining communities, forestry industries,
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vacation and weekend home areas, bedroom communities and vast undeveloped
areas.

| started my career with Bell Canada in 1962 as an outside plant engineer
in Northern Ontario, a territory with urban centers ranging in populations from
about 500 to 90,000 and a vast rural territory. My next position was in Interoffice
Transport Engineering, where | was the engineer responsible for interoffice
transport planning and provisioning for the Niagara and Hamilton territory. In
1965, | transferred to Corporate Headquarters where | worked as an engineer in
the transmission group. | later transferred to the Corporate Headquarters Outside
Plant Design group where | was responsible for preparing specifications for new
products, dealing with suppliers and standardizing new products for terminals,
feeder/distribution interfaces, loading coils and carrier apparatus cases.

In 1967-68, | attended an 18 month Operating Engineering Training
Program at the Bell Laboratories in New Jersey. With the advent of solid state
technology, this program was established by the Bell Operating Companies to
provide training in the new technology. In 1968-1972, | was the District Staff
Engineer at Bell Canada’s Corporate Headquarters responsible for developing
engineering methods, writing engineering and construction practices and
performing engineering quality reviews. In this position | was also the
engineering representative on an interdepartmental corporate operations review
team and | was personally responsible for conducting the operational reviews for
outside plant engineering. My later positions with Bell Canada included
responsibility for Plant Expense Budget for Plant Operations for the Toronto Area
Vice President, and District Outside Engineer for the downtown core area of

Toronto, Ontario where | also was responsible for the conduit engineering and
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1 the interoffice transport outside plant engineering functions for all districts in the

(]

Toronto Operating Area. For three years, | was in charge of Bell Canada’s

s

Corporate Engineering Economic Division and was responsible for developing

4 engineering economic study tools and conducting economic studies in support of
S regulatory activities and corporate investment decisions. | was thereafter

O appointed the Division Construction Manager for Northeast Ontario and was

responsible for an area extending from the Quebec border to the Manitoba

X border, a distance of about 1000 miles. This was a new organization that |
9 formed at the time when Belt Canada had undertaken a major five year program
10 to upgrade service in non-urban areas. Later, | was appointed the Division

il Outside Plant Engineer for the same territory. In this position, the functions

12 under my direction included Planning, Design, Records, BICS (Building Industry
i3 Consulting Service), Digital Loop Carrier (DLC) Provisioning, and right-of-way
4 procurement. When the Engineering and Construction organizations were

IS combined, | assumed responsibility for the new Engineering and Construction
16 Division for a territory that included central and northem Ontario.

17 From 1985 through 1988, | was an Outside Plant advisor with BCl Inc. in

(8 Saudi Telecom responsible for advising and training the Saudi Telecom

{9 Managers for the Western Region of Saudi Arabia on all aspects of outside plant
20 planning, design and construction. From 1988 through 1989, | was on a

21 Corporate Task force charged with developing the expense budget funding

22 criteria for all strategic business units. My primary responsibility was the

23 expense budget funding for the outside plant and customer services functions.
24 From 1989-94, | was the Operations Manager for Engineering and subsequently

25 Engineering and Construction in eastern Ontario. Following my retirement from
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Bell Canada in 1994, | worked for OPS Consultants, based in the State of

Virginia, as an outside plant engineer.

HAS YOUR BACKGROUND INCLUDED TRAINING AND EXPERIENCE IN
THE DEPLOYMENT OF DIGITAL LOOP CARRIER TECHNOLOGY?

Yes. | was in charge of a major five year program undertaken by Bell Canada to
upgrade non-urban service during the late 1970’s. To implement that program, |
began deploying large numbers of Digital Loop Carrier (DLC) as soon as that
technology became an economically viable alternative to copper cables. A large
part of the territory covered by the program was under my supervision and it
included the territory with the greatest number of DLCs in Ontario. As a result,
many of the provisioning methods and procedures that were developed in my
organization became part of the standard operating procedures for Bell Canada
in the province of Ontario. Also, following my retirement from Bell Canada, |
worked for a consulting firm designing digital loop carrier systems for a Regional

Bell Operating Company.

Q. PLEASE EXPLAIN HOW YOUR TESTIMONY IS ORGANIZED.

A.

My testimony is organized as follows:
I - PURPOSE
Il - COMPETITOR REQUIREMENTS FOR IDLC UNBUNDLED ACCESS
- Competitor Requirements for Unbundled IDLC (Integrated Digital Loop
Carrier) Access
- Incumbent’s proposal related to loops served by IDLC

Response to Pacific Bell contention that IDLC does not support local

competition.
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Il - UNBUNDLED ACCESS NETWORK ARCHITECTURES FOR IDLC
How NGDLC (Next Generation Digital Loop Carrier) supports the forward
looking local competition environment

- How DCS (Digital Cross-Connect System) supports the forward looking
local competition environment
IV - SUMMARY OF METHODS FOR UNBUNDLED ACCESS TO IDLC
V - DLC (DIGITAL LOOP CARRIER) TECHNOLOGIES DEPLOYED BY THE
INCUMBENTS

VI - RESPONSE TO MR. DEERE’S INTERPRETATION OF THE FCC’S LOCAL
INTERCONNECTION ORDER

Vil - RESPONSE TO MR. DEERE’S PROPOSED APPLICATION OF
INTERCONNECTION/NETWORK ELEMENT REQUEST (INER) PROCESS
FOR LOOPS SERVED BY IDLC

Vil - RESPONSE TO MR. DEERE’S CLAIM ON THE INABILITY TO
DISTINGUISH BETWEEN FEEDER AND DISTRIBUTION IN MANY
CASES.

Vil - SUMMARY AND CONCLUSION

| - PURPOSE

Q. WHAT IS THE PURPOSE OF YOUR REPLY TESTIMONY?

A. The purpose of my testimony is to respond to the testimony of William C. Deere on
behalf of Pacific Bell and the testimony of Mr. Larry Hartshorn on behalf of GTEC.
Principally, | will address Mr. Deere’s testimony setting forth Pacific’s position that it
will deny competitive local carriers unbundled access to the forward looking and
highly efficient Integrated Digital Loop Carrier (IDLC) technology used in the local
loop network. At the same time, | address Mr. Hartshorn’s failure to include such

access in the types of unbundled access GTEC proposes to offer. | also address Mr.
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Deere’s claim that in many cases it is difficult to determine the point of separation

between the feeder and distribution segments of Pacific Belf’s network.

Regarding unbundled access to subscriber loops served by the incumbent local

exchange carriers using IDLC, my testimony shows that:

1.

Access to the IDLC technology is critical to the development of local competition
for regular telephone services (POTS) and advanced telecommunications
services, such as Integrated Switched Digital Network (ISDN).

Both Pacific Bell and GTEC propose to deny new entrants access to IDLC.
Instead, when a competitor purchases unbundled loops the incumbents serve
using IDLC they propose to move them to “Universal” (not integrated) Digital
Loop Carrier (UDLC) or copper facilities if available.

Loops served on IDLC allow a carrier to provide improved service quality at lower
costs. Pacific Bell's and GTEC’s strategy to deny competitors unbundled access
to IDLC for such loops would degrade competitor service quality, increase
competitor costs and provide the incumbents a distinct competitive advantage
Unbundled access using IDLC (Integrated Digital Loop Carrier) technology is
technically feasible and more supportive than is access using UDLC (Universal
Digital Loop Carrier) of a forward-looking environment which allows competitors
to compete with Pacific Bell and GTEC to provide local service through the
purchase of unbundled network elements.

Network architectures and methods for providing access to unbundled loops
served on IDLC using Next Generation Digital Loop Carrier and older generation
Digital Loop Carriers exist, that provide end-to-end digital transmission without
intervening service degrading conversions to analog, which the incumbents

should use to provide new entrants unbundied access to loops served on IDLC.
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My testimony concludes with the recommendation that the Commission require
Pacific Bell and GTEC to provide new entrants and their customers unbundied
access to the same digital loop technology (IDLC) that Pacific Bell and GTEC utilize
to serve their own customers. Otherwise the Commission will provide the incumbents
a blatantly unfair advantage over competitors, frustrate the development of local
competition and, thus, deny California consumers more choice of providers and

lower prices for access to high quality telecommunications services.

it - COMPETITOR REQUIREMENTS FOR IDLC UNBUNDLED ACCESS

Q. PLEASE EXPLAIN THE DIFFERENCE BETWEEN IDLC (INTEGRATED DIGITAL
LOOP CARRIER) AND UDLC (UNIVERSAL DIGITAL LOOP CARRIER), AND
WHY ACCESS TO IDLC IS IMPORTANT TO THE COMPETITOR.

A. As shown in Exhibit EMC1, which illustrates both “Universal” and “Integrated” Digital
Loops Carrier, Integrated Digital Loop Carrier (IDLC) consists of a Remote Digital
Terminal (RDT) and a transmission link' that connects the RDT to the Integrated
Digital Terminal (IDT) which is part of and provides the interface with the Local
Digital Switch (LDS). The distinguishing characteristics of IDLC from UDLC is the
absence of a Central Office Termina! (COT) which converts the digital signal to
analog and is necessary when the local switch is analog.

IDLC permits end-to-end digital transmission of signals without any intervening
conversion to analog which is inherent to UDLC. This avoids the transmission
degradation caused by the analog conversion and dramatically reduces costs

because it avoids the manual intervention for service provisioning that occurs with

' The current IDLC technotogies use a fiber optic cable and SONET (Synchronous Optical Network) for
the transmission link. In the past T1 Catrier on copper pairs were used for the transmission link.
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JDLC and eliminates major investments. Not providing the new entrants access to
unbundled loops using IDLC would cause competitors to suffer degradation in the
quality and increased costs to provide basic telephony services and advanced

telecommunication services which consumers increasingly demand.

. DO PACIFIC BELL OR GTEC, IN THE TESTIMONY OF MR. DEERE ON BEHALF

OF PACIFIC BELL AND THE TESTIMONY OF MR. HARTSHORN ON BEHALF

OF GTEC, PROVIDE THE COMPETITOR UNBUNDLED ACCESS FOR IDLC?

. No. as stated on page 11, in the answer to Q29, Mr. Deere states that for customers

served on IDLC , Pacific Bell will move the customer to a UDLC facility or to copper
facilities, if available. If neither is available, Pacific Bell will install such facilities and
the competitor will be responsible for the costs.

Similarly, GTEC does not offer competitors unbundled access to IDLC in any of
the options for unbundled access to loops described in Mr. Hartshorn’s testimony.

In my opinion, from an engineering perspective, Pacific Bell and GTEC are
asking the Commission to condone anti-competitive discrimination by approving of
their denial of competitor access to the high quality service capabilities and

efficiencies of IDLC technology.

. ON PAGE 11 OF HIS TESTIMONY, MR. DEERE STATES THAT IDLC WAS NOT

DESIGNED FOR THE “FORWARD LOOKING LOCAL SERVICE COMPETITIVE
ENVIRONMENT.” DO YOU AGREE?

. No, | disagree with Mr. Deere. In the context of his testimony, it would appear Mr.

Deere means by this that IDLC was not “designed” in contemplation of an

environment which requires Pacific to provide competitors unbundled access to its
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network. That misses the point. Many components of Pacific’s existing network were
“designed” prior to passage of the Telecommunications Act and the existence of the
requirement that incumbents provide unbundled access to their networks. The
guestion now is, however, whether such unbundled access is technically feasible.
As | explain later in my testimony, unbundled digital access to IDLC is currently
technically feasible by a variety of means. If Mr. Deere is implying that forcing
competitors to interconnect using UDLC is more appropriate for the forward looking
local service competitive environment, that's simply not true. Foisting this older
generation technology on competitors would impair the quality of transmission®
received by competitor customers, incur service provisioning delays to competitor
customers, make such service less reliable, and more than double the digital loop
carrier and switch terminal investments necessary to provision such service. The

following explains this in more detail.

PLEASE EXPLAIN WHY UDLC IS NOT MORE SUITED THAN IDLC TO THE
PROVISIONING OF UNBUNDLED ACCESS TO LOCAL LOOPS SERVED BY
DIGITAL LOOP CARRIER?
The following are the major reasons
1) UDLC was designed in the 1970’s for an analog switching environment. In an
analog switching environment it was necessary to convert the digital signal to
analog to interconnect with the analog switch. However, the switches now
are digital so it is redundant and counter productive to convert the digital

signal from the digital loop carrier to analog.

* The additional analog-to-digital conversion inherent to UDLC, affects the signal to noise ratio which
umpairs the quality of transmission, particularly for services using dial-up modems. There is marked
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2) Converting the signal to analog, as is done by UDLC, requires the signal to
be converted back to digital again because the local digital switch needs the
digital signal. The competitor switches and transport network are also digital,
so if the incumbent unbundles the loops using UDLC and provides the
competitor an analog circuit, the competitor needs to convert the circuit back
to digital to connect it to its switched network. In addition to being costly, this
impairs transmission quality. The impairment is caused by a deterioration in
the signal to noise ratio which has a serious affect on certain services,
particularly those that use a dial-up modem, such as Internet Access.

3) Converting the signal to analog involves major additional and redundant
investments. It requires:

i) a COT (Central Office Terminal) to convert the digital signal to analog;

ii) cabling and wiring to connect the analog circuits from the COT to the
Main Distributing Frame;

iii) a Main Distributing Frame (MDF); and

iv) additional floor space, heating, and power.

4) When used with a local digital switch, UDLC also requires a major investment
in switching equipment (AU, Analog Interface Units) to convert the analog
circuit back to digital. This equipment also causes a need for additional
investments for associated cabling to terminate the analog switch ports at the
MDF.

5) Because UDLC terminates the analog circuits at the MDF, it necessitates
manual activities for service provisioning which increases costs and delays
service provisioning.

reduction in performance of modems used for Internet Access.
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6) The additional equipment and wiring also adds noise and increases the
probability of circuit failure which affects customers’ transmission quality and
service reliability.
7) UDLC is not designed to efficiently provision forward looking digital services,
such as those based on ISDN.
Thus any suggestion that UDLC is appropriate technology and network
architecture for the forward looking competitive environment is misleading. On
the contrary, forcing competitors to access unbundled digital loops using UDLC
would only serve to frustrate competition and allow the incumbents to perpetuate

their tocal service monopoly and extend it into the market for the advanced,

increasingly demanded, telecommunications services.

Il - UNBUNDLED ACCESS NETWORK ARCHITECTURES FOR IDLC

Q. IS IT TECHNICALLY FEASIBLE FOR PACIFIC BELL AND GTEC TO PROVIDE

A

UNBUNDLED ACCESS FOR LOOPS SERVED USING IDLC?
Yes. Next Generation Digital Loop Carrier (NGDLC) and Digital Cross-Connection
Systems provide the network architecture, features and capabilities to support

unbundled access to loops served by digital loop carrier integrated with the local

digital switch.

. PLEASE EXPLAIN NGDLC AND HOW IT SUPPORTS UNBUNDLED ACCESS TO

LOOPS SERVED ON INTEGRATED DIGITAL LOOP CARRIER?

. NGDLC became available in the 1990’s and was made possible by 3 major

technology developments.

e One, was the development of low cost fiber optic cables,
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« Two, was the development of SONET technology which results in dramatic
reduction in the cost of the digital loop carrier transmission technology,

» and three, Bellcore’s development of the generic requirements for the next
generation of IDLCs.

NGDLC is a GR-303 compliant digital loop carrier. The Bellcore Generic

Requirements document, GR-303 defines the system requirements for the next

generation of integrated digital loop carriers. These requirements were developed by

Bellcore with the involvement of the digital loop carrier vendors and users, including

the incumbents, and are aimed at current and forward looking service requirements

and operating environments. Compared to the old TR-008 IDLC, the new generation
digital loop carriers with an integrated GR-303 interface with the local digital switch
provide a very powerful and efficient local loop network for the following reasons.

1. GR303 is optimized for ISDN services. ISDN can be provisioned essentially like
POTS (Plain Old Telephone Service) services, whereas TR-008 (previous
generation of IDLC) cannot provide ISDN services.

2. GR303 makes very efficient use of bandwidth and switch terminal capacity. It
does this by assigning a channe! to the customer on a call-by-call basis which
means that GR-303 uses a fraction of the transmission capacity and switch
terminal capacity previously required. For example, for an ISDN service, GR-303
requires less than one DSO0 of bandwidth capacity compared to three DSOs
(some use 2.25 DSO0s) using conventional digital loop carriers.

3. GR303 is optimized for forward looking requirements for operations support
systems which provide for highly automated, centralized and remotely located

operations centers.
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4. GR303 supports digital cross-connection functionality without intervening analog

conversion for non-locally switched services, such as foreigh exchange lines and

non-switched services such as private lines.

Q. PLEASE IDENTIFY THE CRITICAL FEATURES AND CAPABILITIES OF NGDLC

A.

THAT FACILITATE UNBUNDLED ACCESS TO LOOPS SERVED BY
INTEGRATED DIGITAL LOOP CARRIER.

End-to-End Digital Transmission

The critically important requirement for competitors to compete is that the incumbent
be required to provide new entrants, end-to-end digital transmission without
intervening conversion to analog for loops served by IDLC. The digital cross-

connection functionality permitting end-to-end digital transmission is a “key attribute”

provided by GR-303 for IDLC

NGDLC Capabilities for the Forward Locking Local Competition Environment

There are two important capabilities that NGDLC (GR-303 compliant IDLC) provides
to support an environment which will allow local competition to develop through the
use of unbundled network elements.

1. Multiple Switch Hosting

NGLDC supports multiple GR-303 interfaces.? This means that the NGDLC
remote can be integrated with several switches as illustrated in Exhibit EMC2.

The Bellcore GR-303 requires that the NGDLC be integrated with a minimum of

' A GR-303 Interface consists of a 2-28 DS1s. DS1 (“digital speed one”) is the basic digital signal which
has 24 timeslots, or DSOs (“data speed zeros™ , or voiceband channels). A minimum of 2 DS1s is required
to provide for redundancy for the EOC (Embedded Operations Channel) and the TMC (Timeslot
Management Channel) used to provide for communications between the switch and the remote, and for
assignment of timeslots on a per-call basis, respectively). Provision of this redundancy (duplicating the
EOC and TMC channels in two DS 1s) ensures that service is not interrupted in the event that a DS1
cquipment failure occurs



